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THE LEUKOCYTIC REACTION IN A PAR-
ATYPHOID DYSENTERY AND FOLLOW-
ING VACCINE INOCULATIONS.*
By Geneva Treyon, M.D., Boston,
Assistant Physician, Boston State Hospital
The occasion of this report was a dysentery
which appeared as an epidemic1 in 1915 in the
Boston State Hospital. The organism which
caused the disease belonged to the paratyphoid
enteritidis group, but could not be identified
with any of the well known members. Clin-
ically, the disease appeared in three forms: a
dysenteric-pneumonic, a dysenteric and a di-
arrheal. The duration of the disease was from
five days to three weeks. The majority of the
cases occurred among the old and feeble women
patients in the Infirmary Department.
The twenty-two blood examinations in the
table (I) represent twelve severe cases. The
blood picture varied somewhat in different pa-
tients and in the same patient during the course
of the disease. The total white counts were be-
tween 5,100 and 13,300. The differential count
was not quite so variable as the total count, in
that it remained more constant to the form of
*This iIs one of a series of 15 papers (269,1919.12) offered to
Professor E. E. Southard in honor of the decennium of the Bullard
Professorship of Neuropathology, Harvard Medical School
the disease. The per cent, of polynuclears was
relatively higher and that of the lymphocytes
lower in the pneumonic than in the pure dysen-
teric form. In the dysenteric cases uncompli-
cated with pneumonia, the lymphocytes per-
sisted rather high during the first two weeks,
between 27% and 40% ; in two recovered pneu-
monic cases, the lymphocytes showed a high per
cent, in the third week during convalescence,
37% and 43%. A count made in one case of an
acute arthritis following a short severe attack
of dysentery resembled the pneumonic cases.
Eosinophiles were not found in any case dur-
ing the first week ; in the second week they re-
appeared in 5%-2%. Transitionals gave a
higher per cent, in the first than in the second
week. In all cases blood platelets were much
increased throughout the disease and in early
convalescence. There was no evidence of an
anemia judging from the hemoglobin per cent,
and the character of the red blood cells.
Reports of blood examinations in paratyphoid
infections have not been numerous, nut a review
of them shows either a normal picture or
changes in the white blood cells similar to those
in typhoid fever. Uhlenroth and Hubener2
state that there may be a leukopenia in the ty-
phoid form of a paratyphoid B infection with
an early loss of eosinophiles and a late relative
increase in lymphocytes quite like a true ty-
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phoid. In a paratyphoid A3 infection of ty-phoid form in this hospital in 1910, blood ex-
aminations showed total leukocyte counts be-
tween 3,200 and 8,000, with the lowest count on
the fourth day. The lymphocytes showed a
relative increase on the fourth day, and the
eosinophiles, although not entirely disappear-
ing, were reduced on the third day. Roily4 in
1911 reported total leukocyte counts made in
about thirty-five eases of paratyphoid A and B
infections of the paratyphoid form. In the B
infections the counts were between 3000 and
7000, not apparently decreasing with the
progress of the disease. In one case of paraty-phoid A infection, six counts made between the
twelfth and the twenty-second day fluctuated
between 3800 and 6400. One of the cases of
paratyphoid B is o"f interest in the light of our
findings. This patient had a double pneumonia
on the thirteenth day with a count of 17,000,
falling to 6,200 on the twenty-fourth day with
an improvement in the lung condition. Roily
questioned whether the pneumonia may not
have been due to a mixed infection. Hall and
Adam5 in the present European war have
studied blood smears from soldiers convalescent
from dysenteries, typhoid fever and paraty-
phoid A and B infections. They observed a
relative lymphocytosis with a low polynuclear
per cent, following both typhoid fever and a
paratyphoid A infection up to the thirteenth
week. The fact that from the Mediterranean
area all convalescents from a paratyphoid A in-
fection showed a normally high polynuclear per
cent, indicated to the writers that these pa-
tients may have suffered from another form of
dysentery, amoebic or bacillary, at the same
time. They did not explain the normal poly-
nuclear per cent, found in all convalescents from
a paratyphoid B infection, nor did they men-
tion the clinical form of the disease. Ordway6
in an experimental study of rabbits suffering
from a typhoid-like disease caused by the bacil-
lus suipestifer, observed that the total white
blood counts were not altered by the infection.
In this epidemic dysentery the one persistent
similarity to a typhoid picture was the loss of
eosinophiles during the first week. It is proba-
ble that the increase in polynuclears in some
cases was related to the pneumonic process. In
two septicémie pneumonic cases that came to
autopsy, the paratyphoid bacillus was found in
the lung lesions associated with a streptococcus
in one case and a staphylococcus in the other. We
have not sufficient data to say whether higher
counts are more usual in a dysenteric than in a
typhoid form of a paratyphoid infection.
THE LETJKOCYTTC REACTION FOLLOWING VACCINE
INOCULATIONS.
Gay and Claypole7 in their- experiments in
typhoid immunization found that a specific hy-
perleukocytosis, preceded by a leukopenia was
produced in typhoid immune rabbits by inocu-
lations with typhoid vaccine, and that the in-
crease in cells was due to the polymorphonuclear.
The leukocytic response was more rapid and
rose to a greater height in the immunized rabbit
than in the normal animal. H. I. McWilliams8
in a more recent report of similar experiments
with rabbits noted a hyperleukocytosis which
was not of a higher grade in the immune than
in the non-immune animal.
Both Gay9 and McWilliams10 have described
the leukocytic reaction following injections of
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vaccine in typhoid fever. A chill and rise in
temperature are coincident with a leukopenia
shortly after the inoculation, and a few hours
later, with the lowering of the temperature and
a lessening of symptoms, there is a high grade
hyperleukocytosis. The relation of the hyper-
leukocytosis or "leukocytic crisis" to the free-
ing of the antibodies indicates the possible value
of these studies in vaccine therapy and prophy-
lactic immunization. Although the blood exam-
inations in this paratyphoid dysentery have been
limited to human cases and have not the exact-
ness of results obtained in animal experimenta-
tion, they have a certain clinical value because
it has been possible to observe these cases over
a number of months.
A polymorphonuclear leukocytosis both actual
and relative was demonstrated in one protracted
case (M. G.) during the first outbreak of dys-
entery after a repeated therapeutic dose of the
dysenteric vaccine. Six hours after a subcu-
taneous injection of 75,000,000, the total count
rose from 6400 to 19,400 and the polymorpho-
nuclears from 56% to 76% with a loss of eosino-
philes. No constitutional reaction followed suc-
cessive small doses in this patient, although there
was an apparent improvement in symptoms.
A polymorphonuclear leukocytosis was ob-
served in a second case eighteen hours after an
initial prophylactic inoculation of 500,000,000
and six hours after the onset of a severe con-
stitutional reaction with fever and vomiting.
Total count, 18,800; polymorphonuclears, .92;
lymphocytes, .08 ; large mononuclears, transi-
tionals and eosinophiles, 0. This was the only
count made in this case. There is no record 11
months later that this patient has had an at-
tack of the disease.
Because of these isolated observations it
seemed worth while to study the leukocytic re-
action more carefully, and during the seventeen
months following the first outbreak of the dis-
ease several series of examinations were made,
including one woman and four men who had
neither the disease nor prophylactic treatment,
and four women who had had the disease from
nine to seventeen months previously (Tables
II and III). Subcutaneous injections of vaccine
were given for two or three successive weeks in
doses as in prophylactic treatment, beginning
with 500,000,000. In two cases the counts were
taken at two-hour intervals during the first 26
hours after the inoculation. In all the other
cases, counts were taken either during the first
twelve or second twelve hours at one-half, one
hour, or two-hour intervals.* Differential as
well as total counts were made and a control
count was made in each ease. There was no
constitutional reaction observed in any of these
cases and the local reaction was a moderate one.
Table II. Leukocytic Reaction Following Vaccine
Inoculations in Those Who Have Had the Dis-
ease.
Case J. W. Dysentery 11 months previously.
Vaccine 500,000,000
Total %Poly. %Lymph.
Control
Hours
12
14
15%
18
20
0,300 56
after inoculation
9,100
10,000
10,400
7,200
6,800
70
70
61
56
25
25
35
43
%
Trans.
UM.
36.5 4.5
5
2.5
3.5
1
%
Eosin.
.5
%Bas.
1.5 1.5
1.5
Case J. W. Dysentery 11 months previously, seven
days after first inoculation.
Vaccine 1,000,000,000.
TIME
Control
%
Poly.
7,300 57.5
Lymph.
31.5
% %
Trans. Eosin.
L. M.
%
Bas.
Hours after inoculation.
12
14
16
18
20
11,400
11,300
10,600
10,600
10,200
61
75.5
76
59.5
30
18.5
18
40
Case J. W. Dysentery 11 months previously, eighteen
days after second inoculation.
Vaccine 1,000,000.
Total Poly.
%
Lymph.
Control
9,100 38.5 56.5
Hours after inoculation.
12%
13%
14%
15%
17%
19%
21%
23%
4,600
9,900
9.400
17,300
10.800
11.500
11,900
9,900
68
64.5
63
68
64
63
69
63
27.5
25.5
32
28
32
36.5
30
33.5
% % %
Trans. Eosin. Mast.
L. M.
2.5
2.5
6
3
3
3.5
.5
2.5
1.5
1
2
2
1
Case A. O. Twelve months after first attack, second
day after recovery from second attack.
Vaccine 500,000,000.
TlMI Total Poly.
%Lymph.
Control
7,400
Hours after inoculation.
12% 12,200
13% 14,500
14% 15,200 76 19
15% 19,500 72 20
17% 22.700 71.5 20.5
19% 13,600 71 22,5
21 % 17,300 60 35
23% 10,000 45 47.5
%Trans.
L. M.
4
2.5
1.5
4
2.5
4
%Eosin.
4.5
2.5
2.5
3.5
%
Bas.
.0
.5
* A number of these counts were made by Mr. John C. Rock
of the Harvard Medical School.
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Case A. 0. Eighth day after first inoculation, tenth
day after recovery from second attack.
Vaccine 1,000,000,000.
Time Total
Control
%Poly. Lymph.
7,000 42
Hours after inoculation.
14
15
16
17
18
19
20
21
22
9,100
9,600
7,800
7,400
7,300
8,500
8,900
10,700
11,300
58
65
59.5
62
66.5
73
73
78
71
45
i
37.5
33
34
33
29
24
24
19
26
% % %
Trans. Eosin. Bas.
UM.
5.5
1
2
4
1.5
2.5
2
0
1
1
6
3.5
2
3.5
1
1
2
2
2
1.5
.5
1
0
1
0
o
Case M. Or. Dysentery nine months previously.
Vaccine 500,000,000.
Timb Total
%
Poly.
%
Lymph.
Control
7,800 60 35
Hours after inoculation.
2
4
6
8
10
12
14
16
18
20
22
24
26
8,600
8,200
6,800
9,800
13,300
15,500
13,900
11.700
9,300
10.600
10.600
9.000
9,000
72
56.5
69.5
66
54.5
64
64
71
73.5
76
63
78
20.5
34.5
25
28.5
36.5
30
35.5
25
20
22
31
22
% % %
Trans. Eosin. Bab.
L.M.
5.5
7
4
4
8
6
.5
3
5
2
6
0
2
1.5
1.5
1
0
0
1
1.5
0
0
0
.5
Temp.
98.6
98
98
98.4
98.2
98.8
98.8
98
98
98
97
985
98.4
99.4
Case M. Gr. Third day recurrent attack,
after first attack.
17 months
Vaccine 500,000,000.
Time Total Poly.
%
Lymph.
Control
9,900 60
Hours after inoculation
%
1
1%
2
3
19%
20%
21%
22%
23%
24%
13,200
10,700
9.800
7.600
7,800
7,100
10.400
11.000
10.700
9,600
13,700
59.5
61
67.25
44
66
80
70
71
81
73
71
34.5
37.5
34.5
28.5
54
32
20
26
26
19
26
29
% % %
Trans. Eosin. Bas.
L. M.
5
2
2.5
4.25
2
0
2
2
1
0
.5
2
0
1
1
0
0
0
o
l
0
0
0
0
Case M. C. Sixteen months after first attack.
Vaccine 500,000,000.
Time Total
%Poly. %Lymph.
Control
12,700 57
Hours after inoculation
2%
3
10
11
12
8,400
10.400
10.100
10,700
11,600
11,400
10,500
68
67
52
50
62
65
60
40
26
29
44
48
37
47
34
% %Trans. Eosin.
L. M.
0
0
0
0
1
0
0
3.5
5
3
4
1
1
1
2.5
Bas.
1
1
0
0
0
Case M. C. Seven days after first inoculation.
Vaccine 1,000,000,000.
Time Total Poly.
%
Lymph.
Control
12,400
Hours after inoculation
2
4
6
9
11
9,600
14,200
9,200
12,000
14,000
56
5S
58
54
40
39
33
31
41
55
% % %
Trans. Eosin. Bas.
L.M.
1
3
4
3
4
4
5
6
2
1
Case M. C. Nine days after second inoculation.
Vaccine 1,000,000,000.
Total Poly.
%
Lymph.
Control
9,100 49 50
Hours after inoculation
2 12,500 68 28
3 11,500 56 42
5 15,100 75 25
6 14,600 60 40
7% 14,300 70 30
8% 13,700 60 40
10 11,900 74 25
% % %
Trans. Eosin. Bas.
L.M.
1
1
0
0
0
0
0
.5
Case M. C. One month after vaccination, second day
after recovery from recurrent attack.
Vaccine 500,000,000.
Time Total Poly.
%
Lymph.
Control
13,900 50
Hours after inoculation
1
1%
2
3
19
20
20%
21
22
23
12,200
7,400
6.200
9,600
9,700
8.200
9,000
8,300
11.200
9,900
12,500
49
56
49
79
51
64
76
63
66
77
39
45
40
44.5
21
41.5
27.5
19.5
34
31.5
18.5
% % %
Trans. Eosin. Bas.
L.M.
10
4
2
2.5
0
2
2
4
9
2.5
.5
4
1
.5
1.25 .25
Table III. The Lkucocytic Reaction in Prophylactio-
Tbeatment.
Case W. F. Prophylactic treatment.
Vaccine 500,000,000.
Total Poly.
%
Lymph.
Coiitrol
11,600 64 29
Hours after inoculation
2
4
6
8%
10%
22%
24%
9,400
10,300
9.300
9,500
10,800
12,700
12.000
07.5
59
59
67
70.5
64
69
2S
35.5
33
29
25
30
29
% % %
Trans. Eosin. Mast.
L.M.
0
1
1
0
1
2
1
4.5
4
6
4
3
3
1
.5
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Case W. F. Second inoculation.
Vaccine 1,000,000,000.
Total Poly.Time
Control
9,200 67
Hours after inoculation
%Lymph.
2
4
6%
9%
11%
11,000
14,400
13,300
15,400
16,500
69.5
73.5
74
73.5
21
24.5
20.5
17.5
21.5
14
% % %
Trans. Eosin. Bas.
¡UM.
8
3.5
5.5
2.5
2.5
4
2.5
.5
5.5
2.5
4
Case W. F. Third inoculation.
Vaccine 1,000,000,000.
Time Total Poly.
Control
10,000 69
Hours after inoculation
2
3
5
6
7
8
10
11,500
7,800
12,900
13,000
12,600
13,000
13,300
74
60.5
78
69
69
75
64
28.5
20
33
18
21.5
27
21
32
Trans. Eosin. Bas.
U.M.
1 1.5
2.5
2
1
4
3.5
4.5
3
5
4
4
3
Case G. H. Prophylactic treatment.
Vaccine 500,000,000.
Total %Poly.Time
Control
5,100 42
Hours after inoculation
%Lymph.
2
4
6
8
10
12
14
16
18
20
22
24
26
6,800
7,200
9,400
9,400
10,800
12,900
10,400
7,800
6,800
7,200
6,400
7,500
6,800
51
45
70.5
66
62
59
57
56
53
48
49
58
50
47.5
i
37.5
47
25
25
29.5
29.5
32
36
41
43
40
29
44
% % %
Trans. Eosin. Bas.
UM.
7.5
8
5
4
6
6
6.5
8
5
5
7
9
12
5
.5
.5
2.5
2
3
1
2
1
1
1
1
.5
.5
2
2
1
1
1
98
Case S. S. Prophylactic treatment.
Vaccine 500,000,000.
Time
Control
Total
%Poly.
5,400 63 26
Hours after inoculation
12 8,400 62 29
14 11,400 63.5 30
16 10,900 56 36
18 12,400 51 40
Trans. Eosin. Bas.
UM.
2
5
4
3
1.5
1
1
Case S. S. Second inoculation.
Vaccine 1,000,000,000.
% % % %
Time Total Poly.
Control
9,400 53 42
Hours after inoculation
12 19,500 62.5 35.5
14
16
18
20
14.800
13,200
20.200
16,000
50
72
73
64.5
42.5
24
22
31
Trans. Eosin. Bas.
IUM.
1
3
2
2
3
1.5
1
4
2
3
1.5
Case F. N. Prophylactic treatment. First inoculation.
Vaccine 500,000,000.
% % % % %
Time Total Poly. Lymph. Trans. Eosin. Mast.
UM.
Control
12,400 69 27 1 3
Hours after inoculation
2 14,000 73 23 3 1
4 11,300 67 29 4
6 10,200 74 19 2 5
8 10,200 78 14 2.5 5 .5
10 12,000 60.5 32 2 5 .5
22 14,600
24 13,000
Case F. N. Prophylactic treatment. Second inoculation.
Vaccine 1,000,000,000.
% % % % %Time Total Poly. Lymph. Trans. Eosin. Mast.
UM.
Control
12,200
Hours after inoculation
2 14,500 80 15.5 3 1.5
4% 23,000 72 21.5 1 4.5 1
6% 24,000 69 27 1 2 1
8% 19,400 79 17 1 3
10% 16,000 63 30 2 5
Case H. D. Prophylactic treatment.
Vaccine 500,000,000.
% % % % %Time Total Poly. Lymph. Trans. Eosin. Bas.
UM.
Control
6,600 49 46 1 4
Hours after inoculation
12 10,400 61 29 5 5
14 10,800 69 22 2 7
16 11,500 77 19 1 3
18 13,000 60 34 3 3
20 9,900 58 36 1 5
Case H. D. Second inoculation.
Vaccine 1,000,000,000.
% % % % %Time Total Poly. Lymph. Trans. Eosin. Bas.
UM.Control
8,000
Hours after inoculation
12 13,200 66 28 5 1
14 13,500 75 20 2 3
16 14,300 77 20 2 1
18 11,500 62 36 2
20 14,200 59 38 1 2
The leukocytic reaction consisted of a hyper-
leukocytosis, with the highest count rising but
little above twice that of the normal count for
the individual and a relative increase in poly-
nuclears at one or more periods during the fol-
lowing twenty-four hours, this relative increase
not always being synchronous with the highest
total count.
The reaction was somewhat more marked after
the second or third inoculation than after the
first, except in one case (A. 0.) in which the
vaccine was injected shortly after a recurrent
attack. In this case the reaction was greater
after the first injection of 500,000,000 two days
after the attack than after the second inocula-
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tion of 1,000,000,000, seven days later. One
case (M. G.) referred to above as showing
marked reaction to vaccine therapy in the
first attack, showed a moderate reaction
both in total and differential counts fol-
lowing an inoculation of 500,000,000 nine
months later; and on the third day of a
recurrent attack seventeen months later gave
evidence of a reaction only in a relative increase
in polymorphonuclears following an injection of
500,000,000. The diarrhea in this last instance
ceased a few hours after the inoculation and
there was no evident constitutional disturbance.
The recurrent attacks were milder than the first
one and appeared usually in the form of a
diarrhea.
There is no record that the individuals chosen
as normal cases in this series of examinations
have had an attack of dysentery or diarrhea.
In comparing the leukocytic reaction with the
clinical history in these cases the following con-
elusions have been made:
1. The stronger normal individuals show
more reaction to subcutaneous injections of vac-
cine than the weaker ones who have had the dis-
ease and recurrent attacks.
2. The leukocytic reaction for the individual
is more marked during or immediately after an
attack of the disease and diminishes with recur-
rent attacks. This corresponds to the clinical
observation that the resistance of the individual
to the disease is lessened by a previous attack.
3. The fact that there may be a polymorpho-
nuclear reaction to a subcutaneous injection of
vaccine, coincident with the cessation of a diar-
rhea would indicate the use of a vaccine therapy.
In the few casesj in which this treatment has
been given the results have been favorable for
a recovery from an attack.
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THE COMBINED OPERATIVE AND RA-
DIUM TREATMENT OF MALIGNANT
DISEASE OF THE NASAL ACCESSORY
SINUSES.*\s=d\
Cases Reported from the Huntington Me-
morial Hospital and the Massachusetts
General Hospital
By Harry A. Barnes, M.D., Boston.
Up to the present time the results of opera-
tive treatment of malignant disease of the ac-
cessory sinuses of the nose have not been such
as to warrant any great degree of optimism as
to permanent results. The prognosis has been
distinctly bad. It is the object of this paper to
point out some of the reasons for this ; to show
that some of them should not exist today ; and
to suggest methods that may perhaps cut down
the potency of others.
These causes may be grouped under four
headings :
First—The Difficulties of Early Diagnosis.
Owing to the fact that the parts are wholly
hidden from view, the disease always makes
considerable headway before the patient is
aware of any trouble whatsoever. This condi-
tion is inevitable. But even after the appear-
ance of the first subjective symptoms the diag-
nosis is often one of great difficulty, more es-
pecially if the disease is primary in the antrum.
Pain in the alveolus is a common early symp-
tom, and is almost invariably mistaken for some
dental affection. Combined with this there may
be pain in the cheek, usually mild and dull in
character or even what might be termed a sen-
sation rather than a pain, and suggesting a
sub-acute empyema. There may be some pus in
the middle meatus, though I think this is rare.
Swelling of the cheek without redness may oc-
cur fairly early, but it is usually of later date
than the pain. Transillumination and x-ray
will of course suggest empyema. Puncture of
the inferior meatus seldom reveals pus, is often
negative, but does in many instances show a
bloody serum which cannot be accounted for by
a simple inflammatory congestion of the mucosa.
In those cases in which a small amount of pus
is found, it is apt to be mingled with a sufficient
amount of this blood}7 serum to arouse the sus-
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